Metal foams are attractive materials for thermal insulators because of their low thermal conductivity. Coefficient of thermal expansion (CTE) of metal foams is the same as that of cell wall materials. Therefore, the effect of thermal stress induced by a change in CTE, which is severe in the thermal barrier coating by ceramics, becomes negligible. In this study, we focus on designing metal foams as thermal insulators. The effect of porosity and pore shape on the thermal conductivity was calculated by micromechanical analysis. It was revealed that oblate spheroidal pores are effective to decrease the thermal conductivity. Micromechanical analysis also revealed that the thermal conductivity can be controlled by pore distribution of the metal foam. That is, metal foam with graded porosity has low thermal conductivity compared to uniform porosity. A diffusion bonding process enabled to manufacture 5083 aluminum alloy preforms containing TiH 2 particles as a foaming agent. Foaming test by directional heating enabled to manufacture closed cell 5083 aluminum alloy foams having both oblate spheroidal pores and graded pore distribution. Fig. 2(a) 
Example of graded porosity when average porosity, f av is 50. Fig. 3 Effect of graded porosity on the thermal conductivity.
という式が成り立つ．ここで 〈q
例えば f av ＝50で，気孔率が線形に変化する場合( Table 1 ) 
